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Abstract: In this work, a series of hydrosilanes including phenylsilane, diphenylsilane, triethylsilane (TES), and
tris(trimethylsilyl)silane combined with catalytical amount of platinum complex such as dichloro(1,5-cyclooctadi-
ene)platinum (COD) and dichloro(dicyclopentadienyl)platinum have been used to initiate the polymerization of vinyl
acetate (VAc) at 70-95 °C. An ultrahigh molecular weight PVAc with number-average molecular weight (44,) up to
1.17x10° Da and polydispersity index (PDI) of 2.59 has been synthesized using TES as an initiator in the presence of
9.7 ppm of COD. A kinetic study indicates that the polymerization at VAc/TES/COD molar ratio =3.0x10° : 60 : 1
smoothly reached 81.0% conversion in 28.0 h at 85 °C, producing PVAc with M, increasing linearly from 1.41x10° to
6.01x10° Da with the increase of monomer conversion. A mechanistic investigation revealed that COD was firstly
reduced by reductive TES, producing Pt nanoparticles and corresponding silane radicals to initiate the polymerization of
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VAc.
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Introduction

Vinyl acetate (VAc) is an important industrial vinyl mono-
mer since poly(vinyl acetate) (PVAc) and its hydrolysis prod-
uct, poly(vinyl alcohol) (PVA) have numerous applications in
coating, fiber, textile, adhesive, and pharmaceutical indus-
tries."” The molecular weight of PVAc has significant effects
on its physical properties. For example, the glass transition
temperature of PVAc raises from 17 to 29°C when the
molecular weight of PVAc increases from 1.50x10" to
1.12x10° Da.® Properties such as tensile strength, viscosity,’
and adhesion of PVAc increase with the increase of molecular
weight up to a certain point,” after which these properties tends
to gradually level off and become roughly constant at very
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high range of molecular weight. Therefore, it is still of great
importance to develop a facile synthetic approach to PVAc
with high and ultrahigh molecular weights.

Suspension polymerization, solution polymerization, and
emulsion polymerization have been applied to prepare high
molecular weight PVAc. Lyoo and coworkers reported that
the suspension polymerization of VAc using 2,2'-azobis-(2,4-
dimethylvaleronitrile) as an initiator and PVA as a suspending
agent produced PVAc with a high number-average degree of
polymerization P, (P, = 13500).8 However, completely removing
the suspension agent from PVAc products was quite complex
and costly. Lyoo et al. also synthesized PVAc with P, ranging
from 0.70x10* to 1.30x10* by solution polymerization,’ but it
was difficult to obtain high molecular weight PVAc with
monomer conversion over 80% by solution polymerization
because the high solution viscosity and the branch formation
resulted from chain transfer reactions were unfavorable to the
formation of linear high molecular weight PVAc.”'’ Fukae and
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Kamachi et al. found that photo-emulsion polymerization of
VAc could generate PVAc with high P, of 7900-15600."
Unfortunately, this polymerization had to be conducted at a
low temperature condition (5 °C) and under the radiation of a
high pressure mercury lamp. Imann and coworkers reported
that Fe(III) 2-ethylhexanoate or Co(Il) acetylacetonate combined
with pentamethyldisiloxane could initiate the free radical
polymerization of VAc. Regrettably, the polymerizations of
VAc only achieved low monomer conversions of ~5% by
Fe(Ill) 2-ethylhexanoate/pentamethyldisiloxane and ~20% by
Co(Il) acetylacetonate/pentamethyldisiloxane. In addition, the
molecular weights of obtained PVAc were low (6450 Da ~
77.4kDa)."” Recently, synthetic approaches such as atom
transfer radical polymerization (ATRP),"*" nitroxide-mediated
polymerization (NMP),'*" reversible addition-fragmentation
chain transfer (RAFT) polymerization,®®* RAFT/MADIX

polymerization,>**

and degenerative transfer (DT) polymer-
ization®® have been applied to the “living”/controlled
polymerization of VAc. Nevertheless, the molecular weights of
prepared PVAc by these methods were relatively low (<
1.60x10° Da), it still remains challenging to develop a feasible
and facile polymerization strategy for the synthesis of high and
ultrahigh molecular weight PVAc (M, > 1.00x10° Da).

Platinum complex is an efficient catalyst for many organic
reactions.***! Especially, platinum complex has been extensively
used as an efficient catalyst for hydrosilylation reaction, which
enables the addition of Si-H group to an unsaturated bond
(e.g., vinyl monomer) for the formation of a large variety of
organosilicon compounds.’”*> Generally, in a normal hydro-
silylation reaction the molar ratio of vinyl monomer to
hydrosilane is close to 1:1. In this work, we found that
phenylsilane (PSH), diphenylsilane (DPS), triethylsilane (TES),
and tris(trimethylsilyl)silane (TTSS) combined with catalytical
amount of platinum complex such as dichloro(1,5-cycloocta-
diene)platinum (COD) and dichloro(dicyclopentadienyl) plat-
inum (CP) could initiate remarkable polymerization of vinyl
acetate at mild conditions if VAc was much excess than
hydrosilane. An ultrahigh molecular weight PVAc with
number-average molecular weight (M,) up to 1.17x10° Da and
polydispersity index (PDI) of 2.59 has been prepared. Gel per-
meation chromatography (GPC), proton nuclear magnetic res-
onance ('H NMR), transmission electron microscope (TEM)
and electron spin resonance (ESR) have been used to
investigate the mechanism of initiation of the polymerization
of VAc.

Experimental

Materials. Vinyl acetate (VAc, 99%), phenylsilane (PSH,
98%), dichloro(1,5-cyclooctadiene)platinum (COD, 97%),
dichloro(dicyclopentadienyl)platinum (CP, 97%), tris(trimeth-
ylsilyl)silane (TTSS, 96%), triethylsilane (TES, 98%), diphe-
nylsilane (DPS, 99%), and aluminum oxide (200-300 mesh)
were purchased from Shanghai Aladdin biochemical tech-
nology Co., LTD (China). N-fert-butyl-alpha-phenylnitrone
(PBN, > 98%) was purchased from TCI (Tokyo, Japan). Meth-
anol, chloroform-d, tetrahydrofuran (THF), n-hexane and other
solvents were of analytical grades and also supplied by Alad-
din. The inhibitors in VAc were removed by a column filled
with basic aluminum oxide and the purified monomer was pre-
served at -20 °C in a refrigerator.

Analysis and Measurements. A gel permeation chro-
matography (GPC) using THF as an eluent at a flow rate of
1.0 mL/min at 35 °C was employed to determine the number-
average molecular weight (M), weight-average molecular
weight (M,) and polydispersity index (PDI) of synthesized
PVAc. The GPC measurement was performed on a Malvern
Viscotek 270max system (Malvern Panalytical, Malvern,
England) equipped with Viscotek T6000M GPC column
(8.0x300 mm, molecular weight range: 1.0x10°-2.0x107 Da),
Viscotek VE1122 solvent transfer unit, Viscotek 270 laser light
scattering-differential viscometer detector and Viscotek VE
3580 refractive index detector. The GPC had been validated
using a polystyrene standard (PDI = 1.02, Malvern Panalytical,
Malvern, England).

Proton nuclear magnetic resonance ('"H NMR) spectra of
PVAc were recorded on a Bruker Avance III 500 MHz spec-
trometer (Bruker, Fallanden, Switzerland) using chloroform-d
(CDCl;) as a solvent and tetramethylsilane (TMS, 8 = 0 ppm)
as an internal standard. The monomer conversion was deter-
mined by gravimetric method.

The morphology of in-situ formed platinum nanoparticle (Pt
NP) during the process of polymerization of VAc was
observed by Tecnai G2 F30 transmission electron microscope
(TEM, acceleration voltage 300kV, FEI, Hillsboro, OR,
USA). The TEM is equipped with an energy dispersive X-ray
spectrometer (EDX) accessory and has a point resolution of
0.20 nm, a line resolution of 0.10 nm, and a high-resolution
STEM resolution of 0.17 nm.

The radical intermediate in the polymerization was detected
by a Bruker A300 electron spin resonance (ESR) spectrometer
(Bruker, Karlsruhe, Germany). The instrument was worked in
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X-band with a microwave power of 20.39 mW and frequency
at 9.8374 GHz. PBN was used as a free radical trapping agent
and added into the reaction solution during the polymerization
of VAc (PBN final concentration: 0.075 mol/L). Finally, 40 uL.
of the solution was sealed into a 1.3 mm capillary tube for ESR
detection.

Bulk Polymerization of VAc Initiated by Hydrosilanes in
the Presence of Pt Complex. A general procedure for the
bulk polymerization of VAc using hydrosilanes as initiators in
the presence of Pt complex is as follow. An Ace pressure tube
(#15 Ace-Thred) was charged with a stirring bar and Pt com-
plex (COD or CP). VAc was then added into the reaction tube
using a syringe equipped with a long needle, followed by the
addition of hydrosilane (e.g., TES) using microsyringes. The
colorless reaction solution quickly changed to a yellowish
color. Then the reaction tube was put into an oil bath set at a
desired temperature. At different time intervals, a small
amount of reaction solution was withdrawn from the reaction
tube via a syringe equipped with a long needle and the
obtained samples were stored in a fridge for determination of
monomer conversion and GPC analysis. The reaction solution
was finally precipitated with n-hexane to obtain PVAc and the
PVAc was dried at 50 °C under vacuum to give a yield of
67.1%.

Synthesis of Low Molecular Weight PVAc for End
Group Analysis. The synthetic procedure for low molecular
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weight PVAc is essentially the same as the above-mentioned
bulk polymerization of VAc except that the polymerization
was carried out at 85 °C with a molar ratio of [VAc] : [TES] :
[COD]=4.5x10*:2.4x10° : 1. The polymerization was stopped
at a reaction time of 4 h and then the reaction solution was
diluted in THF and precipitated in n-hexane to remove
unreacted monomer and initiator. The obtained PVAc pre-
cipitates were dried under vacuum at 100 °C for 20 h and then
prepared for '"H NMR analysis of end groups.

In-situ Formation of Pt Nanoparticles for TEM Obser-
vation. The collection and TEM observation of in-situ formed
Pt nanoparticles in the polymerization of VAc is as follow. The
polymerization procedure is essentially the same as the above-
mentioned synthesis of low molecular weight PVAc except
that the polymerization was stopped at the reaction time of
30 min. Then the reaction tube was cooled down to room tem-
perature and a small drop of the sample solution was dripped
on TEM copper grid and dried for observation.

Results and Discussion

Bulk Polymerization of VAc Initiated by Hydrosilanes in
the Presence of Pt Complex. A series of hydrosilanes
including TTSS, PSH, DPS, and TES were found to be able to
initiate the bulk polymerization of VAc in the presence of
catalytical amount of Pt complex such as CP and COD. The

Table 1. Bulk Polymerizations of VAc Initiated by Hydrosilanes in the Presence of Pt Complex’

Pt VAc/Init./Pt complex

T

t Conv. M, M,

Entry —Init. o plex (Molar ratio) ) () (%) (Da) (Da) MM,
1 TTSS cp 4.5%10" - 60.0 : 1.0 80 90 514 379<10'  152¢10° 401
2 TTSS cp 45510 1 12,0 : 0.3 80 420 672 361x10°  126x10° 349
3 PSH cp 1.0%10° : 160.0 = 1.0 80 170 650  1.64x10°  324x10° 1.98
4 PSH cp 1.0<10° : 80.0 : 1.0 70 440 583 197x10°  467x10° 237
5 DPS cp 4.5%10° : 360.0 : 1.0 80 250 613 365x10'  6.68x10° 1.83
6 DPS cp 4.5%10° : 60.0 : 1.0 80 250 438 LI3x10°  276x10° 244
7 TES cp 1.5%10° : 160.0 : 1.0 85 450 565  228x10°  547x10° 240
8 TES cp 1.5%10° : 160.0 : 0.3 85 450 542 294x10°  767x10° 261
9 PSH COD 4.5%10° : 60.0 : 1.0 80 220 404  215x10°  441x10° 2.5
10 PSH COD 45%10°: 6.0 : 02 85 480 892  233x10°  741x10° 3.18
1 DPS COD 4.5%10° : 60.0 ¢ 1.0 80 220 250  225x10°  450x10° 2.0
12 DPS COD 4.5%10" : 6.0: 0.2 85 480 910  265x10°  935x10° 353
13 TES COD 4.5%10° : 80.0 ¢ 1.0 85 840 920  394x10°  9.93x10°  2.52
14 TES COD 225%10° : 60.0 : 1.0 85 720 900  564x10°  150x10° 2.6

“Init. = initiator. [VAc] = 10.8 mol/L.
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results are listed in Table 1. As the bond dissociation energy of
the Si-H bond in TTSS is significantly lower than that of TES
and many other hydrosilanes,® TTSS initiated relative fast
polymerization of VAc (51.4% conversion in 9 h at 80 °C) at
VAc/TTSS/CP molar ratio = 4.5x10* : 60 : 1.0, producing PVAc
with M,=3.79x10Da and a broad molecular weight
distribution (PDI = 4.01, Table 1, entry 1). Lowering the feeding
ratio of TTSS and CP decreased the polymerization rate
(42.0h, 67.2% conversion) even though the obtained PVAc
had higher molecular weight and narrower molecular weight
distribution (Table 1, entry 2). The polymerization of VAc
initiated by PSH at 70 °C was definitely slower than that at
80 °C (Table 1, entry 3 & 4), generating PVAc with lower
molecular weight and higher polydispersity index. In
comparison with TTSS, DPS initiated slower polymerization
of VAc at same reaction conditions (VAc/Initiator/CP molar
ratio = 4.5x10* : 60 : 1.0, 80 °C) due to the higher Si-H bond
dissociation energy and electron withdrawing effect of phenyl
group, but the produced PVAc had a significantly larger
molecular weight (M, =1.13x10° Da, Table 1, entry 6) and
lower polydispersity index (PDI=2.44, Table 1, entry 6).
Decreasing the CP feeding ratio had little effects on the
polymerization rate of VAc when TES was used as an initiator
(Table 1, entry 7 & 8). Table 1 (entry 9) shows that PSH
initiated slower polymerization of VAc in the presence of COD
than the polymerization initiated by TTSS in the presence of
CP (Table 1, entry 1) at VAc/Initiator/Pt complex molar ratio
= 4.5x10% : 60.0 : 1.0. The PSH initiated polymerization was
significantly enhanced at lower VAc/PSH/COD ratio (4.5x10*

1 6.0 : 0.2, Table 1, entry 10) at 85 °C. Similar results were
found when DPS was used as an initiator in the presence of
COD (Table 1, entry 11 & 12). TES combined with COD was
investigated and the polymerization initiated at VAc/TES/COD
=2.25x10° : 60.0 : 1.0 achieved 90% conversion in 72 h at
85°C, generating PVAc with a very high number-average
molecular weight up to 5.64x10° Da and a PDI of 2.66 (Table
1, entry 14). Therefore, the VAc/TES/COD system was further
optimized for the synthesis of ultrahigh molecular weight
PVAc.

Synthesis of Ultrahigh Molecular Weight PVAc. The
effects of TES concentration (Table 2, entry 3-5), COD con-
centration (Table 2, entry 6-8) and temperature (Table 2, entry
9-11) on the polymerization rate of VAc and the PVAc molec-
ular weight had been studied. Table 2 (entry 1) shows that
almost no VAc was polymerized in the presence of COD
without TES. Although the VAc could be initiated by hydrosilane
alone in the absence of COD,">’* the polymerization only
reached low monomer conversion and produced PVAc with
low molecular weights (Table 2, entry 2). In the presence of
COD, the polymerization rate was found to increase with the
increase of TES concentration but the molecular weight
decrease with the increase of TES concentration (Table 2, entry
3-5). Both the polymerization rate and the PVAc molecular
weight decreased with the increase of COD concentration
(Table 2, entry 6-8). The reaction temperature had notable
effects on the molecular weight of PVAc (Table 2, entry 9 &
10). To obtain ultrahigh molecular weight PVAc, a two-step
temperature-programmed polymerization of VAc at VAc/TES/

Table 2. Bulk Polymerizations of VAc Using TES as an Initiator in the Presence of COD“

Entry \/(?/‘[:c/)]lisrftg)]) (°(T:) (}tl) C(f;j)v ' (]1;[;) (jgg) M./IM,
1 225%10°: 0 : 1.0 85 480 <1.0 - - -
2 2.25%10° : 100.0 : 0 85 430 218 2.62%10° 7.94x10* 3.03
3 2.25%10° : 100.0 : 1.0 85 480 779 3.71x10° 9.76x10° 2.63
4 2.25%10° : 200.0 : 1.0 85 480 792 2.46x10° 6.49%10° 2.64
5 2.25%10° : 400.0 : 1.0 85 480 83.9 1.89x10° 6.35%10° 336
6 225%10°: 500 : 1.0 85 84.0 90.0 6.17%10° 1.25%106 2.03
7 225%10° : 50.0 : 2.6 85 84.0 89.1 2.92x10° 7.45x10° 2.55
8 225x10° : 500 : 5.2 85 84.0 57.8 2.07%10° 522x10° 2.52
9 2.25%10° : 500 : 1.0 75 90.0 92.1 7.14x10° 1.22x10° 171
10 225%10°: 500 : 1.0 95 90.0 923 4.93%10° 1.84x106 373
1 225%10° : 50.0 : 0.5 * 72.0 92.6 1.17%10° 3.03x10° 2.59

“[VAc] = 10.8 mol/L. *The polymerization was conducted at 85 °C for 12 h, followed by 95 °C for another 60 h.
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COD molar ratio = 2.25x10° : 50.0 : 0.5 was conducted at a
starting temperature of 85 °C for 12 h, followed by 95 °C for
another 60 h (Table 2, entry 11). The resulting PVAc had an
ultrahigh number-average molecular weight of 1.17x10° Da,
weight-average molecular weight of 3.03x10°Da, and a
polydispersity index of 2.59. In this case, the COD concentration
was calculated to be only 9.7 ppm according to the VAc/TES/
COD molar ratio, which is low enough to eliminate the
necessity of post-purification and catalyst recovery from the
PVAc products. These results indicate that the polymerization
system is potentially promising for wide practical applications.
Kinetic Study of the Polymerization of VAc Initiated by
TES in the Presence of COD. Tough ultrahigh molecular
weight PVAc with a M, up to 1.17x10° Da had been
synthesized by using TES as an initiator in the presence of
COD at VAc/TES/COD molar ratio = 2.25%10° : 50.0 : 0.5, the
polymerization was too slow (72 h, 92.6% conversion), time-
consuming and inefficient for kinetic investigations. Therefore,
the kinetic data was collected in the polymerization of VAc at
VAc/TES/COD molar ratio = 3.0x10° : 60 : 1 and the results
are shown in Figure 1. As can be seen from Figure 1(a), the
polymerization of VAc smoothly reached 81% conversion in
28 h at 85 °C. No induction time and auto-acceleration behav-
ior were observed. The number-average molecular weight of
obtained PVAc increased linearly from 1.41x10° to 6.01x10°
Da with the increase of monomer conversion and the
corresponding polydispersity index PDI was around 2.0
(Figure 1(b)). However, the molecular weight vs. conversion
plot didn’t pass the original point of the axis, suggesting that
though the polymerization of VAc using TES as an initiator in
the presence of COD partially fulfilled the experimental
criteria for a living/controlled polymerization,® there were still
irreversible chain transfer and chain termination reactions
occurred in the polymerization. Figure 1(c) presents the GPC
elution curve of produced PVAc (M, = 6.01x10° Da, PDI =
2.03). Obviously, the GPC curve of PVAc was monomodal but
not symmetric, indicating the formation of dead polymer
chains during the polymerization process due to the
irreversible chain transfer and chain termination reactions.
End Group Analysis of Low Molecular Weight PVAc. In
order to improve the integration accuracy of 'H NMR
spectrum in end group analysis, a low molecular weight PVAc
was synthesized using TES as an initiator in the presence of
COD (as described in section 2.4), and its number-average
molecular weight M, was measured to be 12750 Da by GPC.
Figure 2 shows the '"H NMR spectrum of the prepared low
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Figure 1. (a) Conversion-time (m) plot; (b) M,-conversion (%) and
PDI-conversion (®) plots of the polymerization of VAc initiated by
TES in the presence of COD; (¢) the GPC elution curve of produced
PVAc. Reaction condition: [VAc]/[TES]/[COD] = 3.0x10° : 60 : 1,
T=85"°C.

molecular weight PVAc. There are clearly three strong peaks a,
b, and ¢, respectively corresponding to the protons of methine,
methylene and methyl groups from the repeating units of
PVAc.” The coupled small peaks d and e at d = 0.9 ppm and
0.5 ppm, respectively are unambiguously assigned to the pro-
tons of methyl, methylene groups from TES due to the
electron-donating ability of silicon atoms. According to the
integration ratio of peak a to peak d or e, the number-average
molecular weight M, of PVAc was calculated to be 12140 Da,
which is very close to the molecular weight (14,) measured by
GPC, implying that the macromolecular chain of PVAc was
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Figure 2. "H NMR spectrum of PVAc synthesized using TES as an
initiator in the presence of COD.

essentially one end-capped with TES.

Mechanistic Study of the Polymerization Initiated by
TES in the Presence of COD. Electron spin resonance
(ESR) was used to identify the active species during the
polymerization of VAc initiated by TES in the presence of
COD. PBN was used as a trap reagent to capture the active
species produced in the polymerization. The results are shown
in Figure 3. Figure 3(a) and 3(b) display the ESR spectra
respectively acquired at the reaction time of 30 min and 60 min
during the polymerization of VAc. According to the litera-
ture,'? the triple doublet signal was ascribed to typical carbon-
centered radicals trapped by PBN, indicating that the
polymerization of VAc was basically via a radical mechanism
and the active intermediates during the polymerization were
PVAc chain carbon propagating radicals. The signal intensity
was significantly reduced at the reaction time of 60 min,
suggesting that there were irreversible chain transfer and chain

(a) _
30 min

Intensity
1.25%107

3470 3480 3490 3500 3510 3520 3530 3540 3550
Magnetic field strength (Gauss)

termination side reactions during the polymerization.
According to the above ESR spectra and "H NMR results, a
presumable mechanism for the initiation of the polymerization
of VAc by TES in the presence of COD is proposed in Figure
4. Since hydrosilane is a strong reductive agent, fast redox
reaction between COD and TES occurred at the beginning of
the reaction, producing a lot of Pt nanoparticles (Pt NPs) as
observed by TEM. Figure 4(a) and 4(b) show the low-
resolution and high-resolution TEM images of the in-situ
formed Pt nanoparticles. The average diameter of Pt
nanoparticles was determined to be 2.40 + 0.26 nm with inter-
planar spacing of 0.226 nm, which is corresponding to Pt(111)
crystal plane.* In addition, there was an amorphous polymer-
like substance existing on the surface of Pt nanoparticles or
around the Pt nanoparticles, implying that the polymerization
may occur around the surface or at the vicinity of the Pt
nanoparticles. Therefore, a schematic illustration of the
polymerization steps is presumed as follow (Figure 4(c)).
Hydrosilane such as TES could adsorb on the surface of Pt
colloid/nanoparticle to form an intermediate according to the
literature,” which would be activated at relatively high
temperatures in polymerization to release silyl radicals around
the Pt colloids/nanoparticles, followed by immediate addition
to the double bond of VAc and startup of the polymerization at
the vicinity of Pt nanoparticles. The Pt nanoparticles are
assumed to provide -certain protections to the chain
propagating radicals due to their bulky size, and in a sense the
chain radical termination and transfer side reactions are
somewhat suppressed. So the polymerization in this work may
not follow the same reaction mechanism as in conventional
free radical polymerization (FRP), but to some extent, behave
like a kind of “living”/controlled radical polymerization (e.g.,

(b)

60 min

Intensity
4.0x10°

3470 3480 3490 3500 3510 3520 3530 3540 3550
Magnetic field strength (Gauss)

Figure 3. ESR spectra acquired at reaction time of (a) 30 min; (b) 60 min during the polymerization of VAc using TES as an initiator in the
presence of COD. Conditions: [VAc] : [TES] : [COD] = 4.5x10*: 60 : 1, T=80 °C.
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Figure 4. (a) and (b) TEM images of in-situ formed Pt nanoparticles at the early stage of the polymerization; (c) the proposed mechanism
for the polymerization of VAc initiated by TES in the presence of COD.

NMP), which facilitates the synthesis of ultrahigh molecular
weight PVAc due to the suppression of radical termination and
transfer reactions. However, there are still noticeable irreversible
chain transfer and chain termination side reactions in the
polymerization, as evidenced by the relatively broad molecular
weight distribution of PVAc (M,/M,) listing in Table 2.

Conclusions
The polymerization of VAc initiated by hydrosilanes in the

presence of platinum complex has been investigated in this
work. An ultrahigh molecular weight PVAc with a number-
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average molecular weight up to 1.17x10° Da and PDI of 2.59
has been synthesized using TES as an initiator in the presence
of catalytical amount (9.7 ppm) of COD. The polymerization
of VAc at VAc/TES/COD molar ratio = 3.0x10° : 60 : 1 smoothly
reached 81.0% conversion in 28.0h at 85°C. The M, of
produced PVAc increased linearly with the increase of mono-
mer conversion and the corresponding polydispersity index
(PDI) was around 2.0, suggesting that though the polymer-
ization of VAc using TES as an initiator in the presence of
COD partially fulfill the experimental criteria for living/
controlled polymerization, irreversible chain transfer and chain
termination reactions occurred in the polymerization. A
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mechanistic investigation revealed that the polymerization of

VAc was practically via a radical mechanism. Platinum

complexes such as COD was firstly reduced by reductive TES,

producing Pt nanoparticles and corresponding silane radicals to

initiate the polymerization of VAc.
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